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Description of the Districts. 

X HE River Forth runs through a tract of 
country, that, for beautiful and picturesque scen- 
ery, is, perhaps, not excelled by any other part 
of the world. The banks of the river, for up- 
wards of 30 miles, are almost a dead level. The 
lands are extremely rich, and extend to a consi- 
derable breadth on each side ; and the huge 
surrounding mountains that bound this fertilife 

district, inclose, ^as it were, a vast amphitheatre . 
that arrests the attention of every beholder. 



• ■•■ « 



The tributary streams of this river are Teath, 
Allan, Devon, and Goodie ; besides a great va- 
riety of lesser Streams from the sides of the ad-« 
joining mountains. 

The whole of these streams, excepting the De- 
von, lie to the north and north-west of Stirling ; 
and comprehend within their range upwards of 
sixty thousand arable acres of strong rich land, 
besides a vast extent of improveable lands, and 
improveable mosses and muirs ; some of these 
mosses covering upwards of ten thousand acres 
of the richest carse clay. The greatest part of 
this extensive country is not elevated 30 feet a- 
bove the level of the sea. 

Beyond'this fine valley lie tJie vast cluster a£ 
the Grampian mountains that bound Lochlo- 
mond. Loch Catherine, and Loch Lubnaig, so 
well known by every traveller of taste. From 
dbience we are carried, in the same north and 
north-west direction, through other ranges of 
lofty mountains, interspersed by deep narrow 
passes and valleys, and fine fresh water lakes, so 
far as Inverness and Fort William. 

. r 

For a long period^ the agriculture of this dis- 
trict was very much neglected ; but the fertility 
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of its sol], and the ibeanty and grandeur a£ the 

* * » " . ' • • - 

Scenery, has, of late, so aroused the' attention of 
the proprietors^ that their improvements havd 
l?een carried oti widi astonishing rapidity ; and 
have produced sp surprising an efiect, that one 
^ould scarcely know it to be the same place. The 
* celebrj^ted Lord Kames began the pleasing change, 
and left a most magnificent display of solid and 
ornamental improvements. Sir John McGregor 
Murray of Lanrick, Baronet, General Graham 
Stirling of Rednock, and Mr Erskine of Cardrossi 
have each, in their turn, followed the example^ 
and converted their several domains into so many 
paradises ; and Lord Downe promises to exceed 
them all, in converting a country side, almost 
totally neglected, into one of the most beautiful 
scenes in nature ; so that Downe Lodge bids fair 
to be the centre-point of all the luxuriant display 
of judgment and taste, exhausted on this dis- 
trict of country by its present patriotic owners. 
Instead of lavishing their wealth on the intrigues 
of court, as some of our great ones do, they have 
chosen the more pleasing, more useful, and more 
profitable way of laying out dieir princely fm 
times on internal improvements : — thus, at once^ 
shedding a bright lustre on- domestic life, inw 
proving die manners of civil society, bettering the 
tondition of the people, giving bread to the poor. 
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ahd clothiiig thife naked ; and Whil^ theiy hkyH' 
to succeeding ages the noblest of all memorials; stis 
well as the best of all legacies, they show the ene-^ 
my who threatens our Island with destruction,' 
diat, however much he may attempt to annoy us 
atbroad, or shut us out from the countries that 
bend beneath his iron sway, yet he has no con- 
troul over our native resources— the iixteraai 
wealtji of Ancient Caledonia. 



Coal and Lime Districts. 

In all this great extent of country, no coal. has 
ever been discoverd west from Stirling. The 
only fuel is wood and peats. The wouskl is 
scarce, and the peat mosses, in many parts, far 
distant from the houses; and even wood and 
peats, at best, make but an uacomfortable fire^ 

« 

The coal districts lie on the south side of the 
Devon, on the banks of Forth below Stirling, and, 
in general, all along the south side of that river^ 
fk>m Stirling to Falkirk ; coal is also produced 
in the parishes of Kilsyth, Campsie, and Balder-^ 
nock, but it is of a bad quality; while the Forth 
and Devon coal is the finest ia thei kin^dom^ an4 
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the seains inexhaustible. Hence, the Forth and 
Devon coal is universally preferred, even by the 
inhabitants of Fintry, Balfron, Drymen, and 
Buchanan parishes, though the Baldernock and 
Campsie coal be some miles nearer them. 

4 

Limestone is produced, in great abundance, 
at Lord Elgin's works in Fife ; at Mr Ramsay's 
works of Sauchy and Swallow Hall ; and at ftfc ,. ;^^: 
Murray's works at Murray's Hall. It is idso jsfc^ 
duced in the parishes of Kilsydi, Campsie, tiid 
Baldernock, and is likewise to be found at Aber- 
foil and Leny. 

The Elgin lime is universally used for all kinds 
of building, rough casting, and plaister work ; 
but the Sauchy, Swallow Hall, and Murray's 
Hall lime is esteemed stronger and richer for land. 
The Aberfoil and Leny lime is of a fine dark 
blue, and answers either for building or improv- 
ing land. There are also various other veins of 
excellent limestone in the Highlands, beyond 
Callander parish ; but for want of coal, neither 
it", nor the Aberfoil, nor Leny stone is used. 
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: Estimate of Land Carriage, 

. . . 

The extensive districts along the Forth and 
Teath, to which the cQal and Unie beyond Sftirling 
are carri^, comprehend the parish of Stirling, 
and part of St. Ninian's parish, and the parishes^ 
of Garguhaockj Kippen, Aberfoil, Fintry, Balfiron, 
jyrymesXy and Bxtchananj and also the parishes of 
Leckropt, l^incardine, Peat of Monteath, KHma- 
dock, Callander, and Balqnhulden Tlie comput-. 
ed average brfeadth is at least nine miles ; and the 
computed average length is at least ^ miles, 
being equal to a square of 180 square niiles, or 
96,840 acres exclusive of the hills lying within 
these' parishes. -Of the above there are about 
62,000 acr^as arable land. Above 1 0,000 acrefe of 
fine blue caErse clay, are covered with moss along 
the upper Forth; and the remaining 24,840 acres 
are either capable of being made arable, or ought 
to be laid out' in plantations so far a$ not al* 
ready done* . * 

of carse cla^^ till^ and deep loam. Part of it is lighter 
land, or what is now terrned a turnip soil. The 
strong land digests to from six to nine chalders of 
lime shells, and diQ turnip soil from three to five 
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chiddtfs df lime shells, per Scotch acre ; kild this 
diegree of liming requires to be repeated every 
i^ix yearSk 

Neat to the lime works, the farmers lay on 
fully these rates ; but the lands at a distance do 
not get the one half, and often none at all. The 
reason is,, that, while the farmers about Stirling 
will easily drive from four to five rake per day, 
the farmers west of Dowae, and Kippen, can only 
drive one rake in two days, which is only one- 
twelfth part of the quanity in the same space of 
time* 

. it is rdaterial to remark, that there are Only two 
great roads leading from Stirling to the districts 
in question, namely, by Kippeii and Blaif-Drum- 
mond. We shall divide the country into three 
parts, along each of these two roads.. Along )the 
Kippen road, part of St. Ninian's parish, ^tnd the 
parish of Oargiinnock, will form thejir^t division, 
which may be averaged at six miles distance from 
coal and lime, ^fyf Kippen parish, and part of" 
the parishes of Fintry,. Kilmadock, and Kincar- 
dine, will form .the second division, and may 
be averaged at 12 miles distance from coal and 
lime ; and, Sdly^ Balfron, Drym^n, Buchanan, 
Aberfoil, and Port of Monteath parishes, will 
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form the tliird division, and may be averaged at 
18 miles distance from coal and lime. 

' . 5 

In the other district, patrt of Leckropt, and part 
of Kincardme parishes will form the^r// division, 
and may be averaged at six miles distance from 
coal and lime. 2dli/^ the greatest part of Kincar- 
dine arid Kilmadock parishes will form the second 
division, and may be averaged at 12 miles dis- 
tance from coal and lime ; and, Sdly^ the parishes 
of Gilknder and Balquliidder, will form the third 
division, and may be averaged at 18 miles distance 
from coal and lime. 

If any objection should be started at diese aver- 
ages, let it be remembered thaf die-districts begin 
at Stirling, at a narrow point, and widen as they 
proceed west-ward, so that, in striking an aver- 
age, the advantage is always against the average, 
because the broad half is beyond^ and die narrow 
half within^ the average line. 

For the sake of brevity, we shall reckon only 
six chalders lime shells for each acre, every six 
y^ars j— this is equal to one chalder per acre 
ainriually. 
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m^ In the above districts, there are 4,367 families^ 
to whpm we may allow at least 12 carts of coals 
each annually, exclusive of noblemen and gentle- 
men's families, distilleries, dry-kilns, smithys^ 
and other public works ; wluch. I do not pretend 
to estimate, but which must be very consider^ 
able. Now the carriage of the two single articles 
of coal and lime, will st^uid as . in the following 
tables. 

N. B. I was at very great p^s in obtaining 
tl^e number of arable acres in each farm, in the 
whole of these districts, and the following tables 
are the result of this enquiry. If any error may 
have occurred, I am sure, I ^im within .the mark. 



Land Carriage along the Forth, 
Average Six Miles. 



i ■ ■ 

Fami- 
lies. 



Parishes. 



Part of St. Ninian's 
Gargunnock - - 
Pait of Kincardine - 



i fa 



»■ ■■!■ 



■*■■■■«■ 



Carts Urable' Chal. 
CoalsJAcreS' Lime. 



150 
178 
125 

453 



l« ■ i 



1800 
2136 
1500 

5436 



I 



I td, 



2000 
3439 
1000 

6439 



2000 
3439 
1000 

6439 
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Land Carriage ^ average 12 Miles. 



Parishes. 



Fami- 
lies. 



Kippen - - - 
Part of Kincardine 
Part of Kilmadock 
Par^ of Fintry - 



399 

125 

200 

40 



Carts 
Coals. 



764 



4788 

1500 

2400 

480 



Arab. 
Acres. 



Chald 
Lime. 



9168 



, Average \% Miles. 

Balfron - - - - 

Drymen - - - 

Buchanan - - - 

Aberfoil - - - 

Port of Monteath - 



300 
400 
270 
160 
430 



6200 
1000 
2000 
1000 



6200 
1000 
2000 

iooo 



1020010200 



3600 

4800 

3240^ 

1920 

5160 



^mita 



1560 



18720 



76801 7680 

150d 1500 

40d 400 

lOOOl lOOOJ 



7000 



7000 



17580'17580 



Land Carriage along the Teath 
Average Six Miles. 



Parishes. 



rifcalki 



Fami-j Carts 
lies. jCoals. 



Arabi 
Acresi 



Chald- 
Lime. 



Part of Leckropt - 
Part of Kincardine 



40 
125 



480 
1500 



1000 
1000 



1000 
1000 



165 



mit^ 



1980 2000 



2000 



n ■■■ n i 



.^ 
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Land Carriage^ avirage 12 Miles^ 



Parishes. 



if aim. 
lies. 



Carts 
Coals. 



ArabL 
Acres. 



I ' «i 



Chald. 
Lime, 



Part of Kincardine 

Moss nearly cleared 
K-ilmadqck .. - - 



Average J.8 MilfSn 

Callander - - - 
Balqidudder - - 



12S 



500 



625 



500 
300 



»r» 



Kl» 



15001 

15001 1500 
60001165311653 



7500 



6000 
3600 



14153 



14153 



4000 4000 
4000 4000 




Mesult from the above Table. 

Isfy Forth CaiTiage»....G}aIs. 

Six miles land canis^ of. 5,436 carts coals, at 
3s. per cart, ------ ^g. 8i4 

12 do. of 9,168 do. at 5s. 6d. per do. - 2621 
18 do. of' i8,720 do. at 76. 6d, per do. 702a 



£. 10455 



I 
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Sa miles land carriage c^ 6,439 chalders lime, 

at 68. per chalder, .... jif.19^0 

12 dow of 10,200 da at lis. per ditto, - 5610 

18 da of 17,580 da at 15s. per ditto, 13185 



^-* 



*e.20725 



2</, Teath Carriage,....Ck>aIs. 

» 

Six miles land carriage of 1^980 carts coals, at 
Ss. per cart, ------ £.991 

12 do. of 7,500 do. at 7s. 6d. per ditto, 2062 
18 do. of 9^600 do. at 7s. 6d. per ditto« 3600 



^5959 



Lime. 

Six miles land carriage of 2,000 chalders lime, 

at 6s. per chalder, - - - - £.600 

12 do. of 14,153 da at lis. per ditto, 7783 

18 do. of 8,000 do. at 15s. per ditto, - 6000 

£. 14383 



■ P Ji.^ 
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ABSTRACT. 

Forth Carriage — Coals, * £. 10455 

Lime, - 20725 

. ^ ^^.31180 

Teath Carriage — Coals, - ^.5959 

Lime, - 14383 

«g. 20342 



ig.51522 
12,000 carts coals to the town of Stirling, 

at 2s. per cart - ^ - - - - 1200 
' Goals and grain to Mr Cassell's distillery, 

estimated by himself - - - - 500 



Total Land Carriage, .€.58222 






Besides the articles of coal and lime, there are a 
great variety of articles that could be carried by 
water. These I do not pretend to estimate ; but 
they would be very considerable, more particu- 
larly, 

l#f, Coald and grain to all the other distilleries^ 

besides Mr Cassell's; 
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2d J Coals and grain to all the maltsters and 
brewers, to all the bakers, to all the dry-ldlns, 
and to all die victual-dealers. 

Sd^ Lime to all the buildings in tliese back 
countries. 

4/^, Metal from Stirling, whinstone quarries t(> 
the roads. 

Sth^ Wood, iron, bricks, tiles, and slates. 

6/^, Cotton, &c. to and from the cotton mills. 

» 

7M, Oak, bark, and wood, from the Highlands. 

6/>5) All kinds of carron and other heavy articles 
of merchandize. 



' Lastly^ Grain of all kinds, hay, turnips, potatoes, 
dimg, &c. &G. 

In short, there is nd possibility of estimating 
the thousands of articles that are passing and re- 
passing. And as the progress of wealth would 
increase in proportion to the increased produce 
of the land, and the increase of the inhabitants. 
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the^ carriage of commodities would increase in 
proportion. 

Let it be also remembered, that there are 10,000 
acres of carse clay covered with moss, and at least 
as many improveable acres in the higher grovmds 
along the south side of the Forth, and much 
more along the Teath district, which, in all pro- 
bability, would be rapidly cleared and improved, 
were coal and lime brought near by water carriage 

These 30,000 acres would thus require an 
equal number of chalders of lime annually j and 
SIS the whole are situated within the third division 
3i.lready mentioned, the land carriage would be 
158. per chalder, amounting in whole to no less 
than jg. 22,500 annually. 

Supposing again every 50^ acres to occupy a 
a single plough, and each plough to require the 
permanent residence of a family, there would 
thus be 600 new families introduced, which would 
require 7,200 carts of coals annually, which, at 
7s, 6d. per cart, would be £,. 2,700. 

Supposing fartiier, the annual produce of the 
10,000 acres carse clay to be 10 bolls per acre, 
and pf the 20,000 acres muir land to be five bolk 
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per acre, the whole would be 200,000 bolls, or as 
many pounds annually. 

Nor is this all. In the event of the whole 
farmers liming their land at the rates proposed, 
would riot this rapidly increase the aggregate pro- 
duce of the whole ? ♦ 

But it maybe said, that, though a more easy car- 
riage were substituted, farmers might use Uttle 
more lime than they use at {>resent; and also that 
they can drive lime at their leisure times. When 
there was no wheat,, no hay, no turnips, no pota- 
toes, no summer fallowing, no threshing mills, 
sununer and winter were indeed seasons of com- 
parative idleness, but now the labours of the year 
are so divided, that the farmer need scarcely be 
a day off his farm, especially during sunuTier. 

Now supposing a farm near Gartmore, of 100 
acres carse clay. The tenant ought to summer- 
fallow 16 acres, or thereby, annually, and lay on 
eight chalders lime shells per acre, being 128 
chalders in whole. A chalder of lime shells, for 
such a distance, will load two horses, and they will 
drive one rake only every three days, whereby, 
with four horses and two men, he will take 192 
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days to drive the necessary quantity. Thus occu- 
pying no less than eight months and a half of 
the yeari ! ... 

Were OTiall canals opened, every tenant cotdd 
be bound by his tack to use tke proper qusmtity. 
This would improve the land, raise the rent, and 
secure the tolls on the canal, and make the scheine 
of a small canal a certain advantage. 



Comparison of Small Canals ^ and Toll- 
roads J and Iron Rail-ways. 

A toll is a fair equal way of maintaining a 
road. Hence the propriety of making every road 
turnpike. But the best toll road that can possibly 
be made, bears no comparison whatever with 
the advantages of a small canal, either in point of 
cheapness or expedition. 

For example, on the present Blair-Drummond 

r 

road, a horse at all times will easily draw 15 cwt. 
of dead weight. Make it the finest toll road in 
the kingdom, yet the same horse will, with great 
difficulty, draw a ton. To make this road 
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turnpike is esdmated to cost j£.400 pdr mile be* 
tween Stirling and a mile beyond Drip Bridge, 
and beyond that only £. 200 per mile. The first 
stretch to be metalled with whinstone ; the other 
stretch with wat^ of Teath gravel. The whin* 
stone is expensive at first, but, like a slate roof, 
durable j the water gravel is cheap, but, like tile 
or straw, soon fails, and in the end is the dearest 
e£ all. 

An iron rail-way costs from £. 700 to £lfiOO 
per mile. A horse will draw four waggons, cop.- 
taining one ton each 



Now to float a boat carrying one ton, would 
reqviire litde more than a kerse ditch, viz. four 
feet wide at bottom, and 10 feet wide at the top, 
and two feet deep. One of the ditches at th^ side 
of the road, made a litde wider, would do. But 
though made entirely new, the cutting would only 
cost £. 22 per mile. A horse would draw 30 of 
these boats : and the advantage of having them 
separate boats, instead of one or two long ones, 
would be this : that instead of locks, these boats, 
of one ton each, could be drawn up a hill on ma- 
chines, and thus inland navigation carried through 
^e whole interior coimtry. 



f '.-*■ 



One mile of the road will, thus, make 18 milss^. 
of the canal ; and one mile of die rail-way, 45 
miles of the canal. So that the superiority of the 
caiial over the road, is as 540 to one; and over the 
jkil-way, as 337 to one. The thing is as plain as 
noon-day. 

If these small canals were made on the sides 
•of the high-ways — ^the roads would be towing- 
paths, and these towing-paths woidd be fine walks - 
for foot pasengers. The canals would carry 
whinstone metal, from a distance to the roads ; • 
and when the roads were relieved of all the 
heavy ardcles, the other ardcles, such as coaches, 
riding horses, and all light btdky goods, would 
make no more impression on the road than a 
wheel-barrow ; and the road need few repairs. 



Description of the Upper Forth. 

• ' • ' • ' .-■ 

This river takes its rise from Loch Conn, a 
dmall lake near the foot of Benlomond. From 
thence it is only a small stream, dll it falls into 
Loch Ard, one of the- most beautiful picturesque 
sheets of water in the kingdom* Indeed, were it 
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not for its near neighbourhood to the stupeaduous 
heights of Benlomond, and the solitary scenes of 
Loch Catherine, and silent grandeur of the scenery 
called the Trossacks, Loch Ard would be frer 
quendy the subject of the poeft's pen, and the 
painter's pencil. Its banks are beautifully diversi* 
fied with a multitude of shapeless bays, jetting 
promontories, and the whole so finely chequered 
with natural woods, and rocks, and rugged preci- 
pices, that it at once arrests the attention of every 
traveller. The scene varies at every step, and, 
upon the whole, is a most delightful object. 

The river here acquires a considerable aug- 
mentation; and the Loch, at a very small expence, 
could be formed into an immense reservoir to 
supply any navigation. 

From Loch Ard to the tide-way at Craigforth 
Cruives, there are five remarkable falls or fords : 
Ix/, Alianan^ eight feet and a halfc &/, Gartmore, 
five feet. 3^/, Cardross, eigljit feet and a half. 
4M Frew, three feet. Sth^ Craigforth Cruives, 
eaght feet and a half In all 33^ feet; 

Between Gartmore bridge . and the mouth, of 
Kelly water, there are a variety of fords of diflfer- 
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ent falls. I measured them, and fotmd them, 
when added together, to be'seven feet and a half. 
There are a number of other fords in the river, at 
each of which there are a few inches of fall. I 
think these may come to three or four feet more. 
So that the whole declivity of the river, from 
Loch Ard to the tide-way may be about 55 feet. 

The river is very crooked, in so much, that 
from Gartmore to the Bridge of Frew, it is rather 
s more than double the distance of a straight line ; 
and from thence to the tide-way, it is nearly tri- 
ple the distance of a straight line. 

The banks of the river a.re in general about 20 
feet high ; but as the river runs very slow, and 
as the hills on both sides rise abruptly, these hills 
in time of rain, or thaw, pour down a great num- 
ber of impetuous torrents' ; so that the water in 
the level chamiel of the Forth, accumulate and re- 
gorge, and nearly overflow its banks. Duchary 
water, which rises near the summit of Benlo- 
mond, and joins the Forth near its head, is a 
strong rapid stream, much larger than the Forth 
^ in time of floods, and has great influence on the 
overflowing of the l^orth. There are several 
powerfril streams on the southside, such as Kelly 
and Boquhan burns, and Goodie on tlic north- 
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side, and. even the small burns riseiacredifeiy in 
rainy weather, and never fail to swell the Forth to 
near its brim. To penn up the river by dajjiheads 
would, therefore, be very dangerous,^ and might 
overflow the whole country. 



Various modes of Improving the Navi- 
gation of The Upper Forth. 

The only ways ever proposed for improving^ 
the navigation of this river, were^—l j/, To penn it 
up by damheads. 2dlt/^ To cut off aome of the 
loops. 



Penning up the Forth. 

1 rom what already said, it is clear, that tliis 
could not be done without very great danger. 
The river commonly rise§ 14 feet above its sur- 
face at low water, and no lock, or water gate, or 
damhead, unless made strong at vast expence, 

; would be able to resist the pressure of water that 
these floods bring down. During the high flood 

> of 1808 the river rose 20 feet, and about 30 years 
ago, it rose 24 feet above its ordinary height, and 
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sfeTeral fartfiers had their catde drdwned at their 
stakes, isind their own lives put in jgreat danger. 

Had the river been penned up with datnheads 
of five or six feet height, the whole country would 
have been overflowed; 

Besides^ the banks are very irregular* At sonie 
placea they are high; at other places low. In 
some places they rise perpendicularly; at other 
places they slope out from the water edge to the 
breadth of 20> 50, and sometimes 100 feet. Now 
a towing-path behoved to be made quite clear of 
the highest water mark, or even beyond it, other- 
wise high floods would destroy it every harvest 
and winter. ^ It is therefore plain that the power 
of a drag would be greatly lessened. For the 
nearer the horse is to the draught, the less lateral 
the drag, and the greater is the power* But in 
the river Forth, a boat would have to be kept near 
the centre of the river wjiere she would have free 
passage ; and the liver, being in general 2()0 feet 
broad, from Craigforth Cruives to the confluence 
with the Teath; 140 from thence to Meikle^ 
wood ; 190 from thence to the Bridge of Frew ; 
and 60 feet alcove that bridge, the length of the 
drag-rope would be very considerable, and ren- 
der the drag very slow. 
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The removal of the towing-path iM^yond higk 
water mark, would occasion the purchase of all 
the pasture ground between high and low water 
marks, besides the breadth of the towing-parii 
and a fence. These banks are very rich pasture, 
well worth £.5 per acre, to the tenants ; but 
were, they laid open by a navigation, they would 
be little better than die sides of a high-way. 

Reckoning, then, tlieir average breadth 10 ells, 
besides three ells for a towing-path and fence, this 
would be nearly four acres per mile. From Craig- 
forth Cruives to Gartmore, by the river, is up- 
wards of 32 miles, which would be thus 128 acres, 
and which, at £. 100 per acre, would come to 
£. 12,800. This would make 581 miles of a 
canal for one ton along the highways ! ! ! 

To clear the vudtitude of fords in the upper 
Forth, and deepen the 'shoals and banks, would b^ 
also a work of unforeseen incalculable expence. 

Besides all this, new quays would have to be 
built, and new roads made to the water edge, at 
very considerable expence, the stones and metal 
being many miles distant, and the land valuable. 

Nor could a single arm be sent out from the 
river to^the remote farms* Whereas no quays or 
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new bye roads would be necessary fituh a canal on 
the side q£ the highway, and arms, on the summit 
level, cotdd be sent to every farm along the level 
country, and even to every field of the farms, just 
by widening one of the ditches j arid, thusj carting 
entirely saved. 



Cutting the Loops^ 

Though the upper Forth be very crooked, yet 
the cutting of the loops would be a work of great 
expence. The loops in the tide-way dwindle 
into. necks so very narrow, suid into haughs so 
very low, that the river often meets at these necks ; 
whereas in the upper Forth, the necks of land are 
btoad and the land high. 

To make a cut 10 feet deep^ than low water, 
would cost as follows : 



\ 



To cutting 30 feet deep, 60 feet wide at bottom^ 
and 180 feet wide at the surface, being 400 cubic 
yards per yard in length, at Is. per yard^ would 
be per mile ^•35,200. The whole necks of land 
to be cut are nearly three miles, so that they would 
cost at this rate <€ J 05,600 ! The extent of river 
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bed gained w6iikl be niitt miles, or Si6 acres, to 
be levelled filled v^ and improyed. 

With » view of opening a great navigation for 
heavy vessels, this might be no object, m dig^;ing 
out three feet more ; or penning up the rivear^ 
would give a sufficient depth for 300 tons. 



Description of the Goodie. 

^Mr Watt's description of the upper Forth is 
pretty correct ; but he has been very much mis- 
informed by the aurveyor Mr Morison, as to the 
Goodigf He says daat it is reckoned to be as 
4ee|^ and freer of fords dian the Forth itself; and 
from this information, he proposes a damhead 
at the ford of Frew, to send back deep water so 
fur as the mill of Goodie, a stretch of several 
ndles. Now the fact as to this part of the Goodie, 
is quite the reverse of what Mr Morison was 
pleased to tell Mr Watt In the jfrrf place, it is 
quite shallow except a few deep holes. 2^/(y, It 
is quite fall of fwds, we gave over counting diem. 
Sdfy^ T%e GroodJe falls seven feet in this stretch ; 
consecjuently no damhead would avail. 4:tAfyy 
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The rirer in general is i»dj six &CII brMdy ftid 
at some places mudi iKurmiT^n f^stfy^ It is just 
as naicure formed it^ iKCessiy el^ crooked aiKl Htiey^ 
so much soi tbac^ b^ water^ iit i« nearly triple a 
straight line; and the finest gra&l kk die Idiigdom 
grows dose to the water edgei bedause it doefe not 
bring down moss, like the Forth, nor does it 
swell so high, owing to the fall above mentioned 

Above the mill, the Goodie h a good small ca** 
nal already, all the way to Monteath Loth } 60 that 
a new canal from the mill df Goodie to the river 
Teath, opposite the Stanners farm for boatis of one 
ton each, could be made for a mere triffle, as I 
shall mention more fully afterwards. 



Description of the Teath ^ 

The Teath is a rapid ritrer, quite shallow, with 
a rocky and gravelly bed, steep rugged banks, 
and altogether unfit for a navigation, from Cal- 
lander to Downe. From Dowfie to o{)posite the 
Stanners, it could be made navigable, by locks 
and dams, like the Levem f'rom Stanliers td 
Craigforth Cruives \s dead water arid navigable* 



Above Callander is a short space of dead water, 
From thence to Loch Lubnaig is almost one conti«» 
nuedcatarract LcohLubnaig is anavigationof five 
miles. From thence^ west through the beautifdl 
rale of Balquhidder, is, in general, dead water^*^ 
low banks, and easily made navigable for small 
boats. 

From the king'is house to Loch Earn, a distance 
of ^bont three miles, a high neck of land rises, 
that woidd occasion an enormous lockage; but 
bMts of one ton could be easily dragged on ma- 
chines as formerly mentioned. In the same man^ 
ner they could be dragged from Kilmahog to 
Loch Lubnaig, and, thus, coal and lime brought 
to Loch £am-head, at very little expence. 



Description of the Devon. 

V 

The Devon is a river exceedingly crooked. It 
has shallow banks, yet seldom overflows. It is 
consequently better adapted for navigation than 
even the Forth, were it not for its crookedness. 
A new channel for the Devon would be an object 
Qf importance. It would save much land and 
make a very fine canal. 
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Canal ahng the Upper Forth. 

We shall now proceed, more particularly, to 
the consideration of an entire new canal along 
the upper Forth j and in the outset we must re- 
mark, that this is not a commercial district. It 
is indeed populous j and the rivers Teath and 
Allan, and the other arms of the Forth, are finely 
adapted for machinery ; and were the expence of 
land Carriage lessened, trade might force its way 
into the back country. The villages of Dowiie 
Callander, Gargunnock, Kippen, and Bvichlyvie, 
in this case, would flourish. 

But, in the mean time, we do not intend to 
build or calculate on probabilities that may never 
be realized. Coal and lime, and the other heavy 
articles, formerly mentioned, are the real sure 
permanent objects of advantage ; and to these 
•we shall entirely confine our views, 

Now for the carriage of these articles,, the navi- 
gation is purely inland* The^canal may, there- 
fore, be on as small a scale as we please. 

We have already drawn a comparisoji b0tween 
a toll road, a rail wav, atid a srnall canal. The 
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finest toll-road only gains a few additional cwts* 
A rail-way gains four to one of the road, but the 
canal in point of cheapness and weight, when put 
together, prevails over the rail-way as 337 to one, 
and over the road as 540 to one. 

Why not then use these ditches in level dis- 
tricts instead of roads, and these boats instead of 
carts ? the thing is new ; and may really be con- 
sidered a great invention; (nor am I at all doubt- 
ing, but when the experiment is once fairly tried, 
and the great utility demonstrated to the naked 
eye, but a generous public will amply reward my 
labours, in trying to unfold a novelty of such vast 
importance,) 

In the rude ages, man stoops to the burden 
himself. In process of time, he subjeas the tract- 
able animals to his service. Improvements ad- 
vance by slow degrees. Backloads are only late- 
ly laid aside. Sledges, too, are in the remem- 
brance of every one. Metaling roads in this 
kingdom, and going round the base instead of 
over the tops of hills, are only of yesterday's date, 
and canals are only beginning to be understood. 

Could not such small canals supersede, in a 
great measure, the vast expence of mail coaches. 
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and post chaises. One horse ^?frith a single! boat, 
neatly .fitted up, and covered for passengers, would 
easily travel six miles an hour, and carry the 
passengers, and all light parcels, for a mere triffle, 
and qtiite safe. 

Again, such small canals are the only ones 
suited to rising groimds, where lockage would be 
great. A drag on a machine is an easy substi- 
tute. 

• • • 

When boats are large, machinery has no effect. 
Locks are the only way of raising them ; and 
here arises the great expence : Large and deep 
cuts, strong embankments, large and strong tun- 
nels, aquseducts and draw-bridges, and expensive 
boats, and for no other end than to crowd the 
contents of 30 or 50 litde boats into one. Where- 
as, in the other case, number is substituted for in- 
dividual strength and magnitude, and the same 
end accomplished, viz. Conveyance of the goods 
or commodity. And the loading and livering of 
these small boats, will not cost one-third part of 
the expence of loading and livering large deep ves- 
sels. Out of the large vessel the cargo has to 
be towed perpendicularly 15 oi; 20 feet, or more, 
ana carried ^s many feet hori%ontalli/^ after being 
%o raised; whereas, out of the little boat, level 
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with the towing-path, and close td the water edge, 
the cargo can be taken out with the greatest case^ 

In order to bring this matter to the test of cal- 
culation, which is the best of all arguments, I 
was at very great pains in obtaining, from skilled 
men, materials for estimating the various parts of 
canals, on a variety of scales, and the following 
tables are the result. 

A boat carries a load exactly in proportion to 
the cubical content of her hold\ and I find the 
general rate is about 88 cubic feet to each ton. 



Dimensions of various vessels holding from one 

to 300 tons. 



Tons. 



Length. Bread. { Depth. 



1 


11 f. 


2 


19 


3 


19 


4 


20 


5 


20 


10 


27 


15 


32 


25 


43 


50 


52 


100 


76 


200 


80 


300 


90 



L 



5 £ 

6 

7 

8 

9 

11 

12 

13 

14 

15 

22 

24 



l|f. 

2 

2 

2 

2» 

3 

4 

6 

8 

10 

12 



Price. 



" T '- 
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Sizes of canals for the above mentioned vessels. 



•f^ 


WidchatVTidtlEiati 


VN 1 


Tons. 


botmm. 


snrface. 


DepdL 


1 


1 


10&ec» 


2 feet. 


2 


5 . 


12 


2i. 


3 


6 


13 


8^, 


4 


6 


14 


2i. 


5 


7 


16 


3 


10 


9 


19 


8i 


15 


10 


22 


4 


25 


11 


26 


5i 


50 


12 


33 


7 


100 


12 


39 


9 


200 


18 


51 


11 


300 


20 


59 


13 
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Expence of canals of the dimensions above men- 



, J, !« 



9 R 



Tons. 



J: 



•r** 



1 

2 
3 

4 

5 

10 

15 

25 

50 

100 

200 

300 



C)lbic.ea 
per nin- 
ning ell. 



Cutting I Gutting 



per run- 
ning ell 



l|at2(L 
2|at2i 
21at2i 
2fat3 
d|at3 
5^3t4 
5^at4 
10|at5 
17iat6 
25^at9 



jSid. 
6 

- 7 

8t 
11 

1 9f 

2 4i 
4 3 
8 9 

.19H 



per 
mile. 



42i^atl».2l.2s.ld. 
t56iatl 2 16 10 



ge.22 

44 

52 

. 61 

: 81 

170 

2Q9 

362 

746 

1682 

3703 

5001 



Cutting 
'37 
miles. 



vje.814 

1,628 

1,924 

2,257 

2,997 

6,290 

. 7,733 

13,394 

27,602 

62,234 

137,01 1 , 

185,037 1 



sd 



Land cut arid covered by the above mendoned 

canals^ 



Tons. 


Breadth, 
ells. 


Acres per 
mile. 


Acres for 
37 miles. 


1 


5 


l.a525p. 


56.a425 p. 


2 


6 


1. 830 


67. 710 


3 


6 


1. 830 


67. 710 


4 


7 


2. 135 


78. 995 


5 


8 


2. 440 


90. 280 


10 


10 


3. 050 


112. 850 


15 


11 


3. 355 


124. 135 


25 


13 


3. 965 


146. 705 


50 


16 


4. 880 


180. 560 


100 


19 


5. 795 


214. 415 


200 


25 


7. 625 


222. 125 


300 


30 


9. 150 


338. 550 
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Dimensions of Locks for the above mentioned 

Canals. 



To. 



Sidewalls. 



Len. 



1 

2 

3 

4 

A 24 
10 33 
15 41 
25 55 
50104 



100 
200 



152 
160 



3001180 



d; 



63 
73i 
84 
105 
145 
186 
226 
2^6 



Oil. 



WD 



Counte.i R. B. 



D. 



3 

2 



10 

123i 

13 

14 

16 

n 

24 
26 



S.IN. 



186 
226 



9i 
11 

1326l6 J 



R. H. 



Wor. 



63 6 

73^6 

41 84 8 

5104 8 

7145 



10 
12 



be.7 

7 

8 

9 

10 

U 



12 12 
12 12 



T. S. 



Lo. T.l. 



Ga. 



pr.f. 



^.30^.7 



54 

S5 

156 

486 



1021255 



2 



1466 
1824 



13 

21 

39 

121 



366 
456 



£.1 

8 

10 

11 

12 

19 

26 

59 

87 

141 

158 

175 
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If 

BtpeiKJe of Aqtiacfacts, Tunnels, and I^rawi- 
Bridges^ fbr ^^s^ wvdf al c^als^ fjrom live to 25 
tons inclusive. 



Tons. 


Aqiue- 


Tunr 


iDww- 


ducts. 


nela. 


i^dges 


5 


£.€0 


€.18 


^.25 


10 


144 


25 


29 


15 


214 


36 


34 


25 


358 


44 


40 



I have not set down the expence for canat$ b©» 
low five tons, because for these wooden aquae- 
ducts will serve j nor have I stt down these of 
the larger dimensions,, because, in crossing the 
Forth and its arms, there would not be room for 
aquasducts for canals larger than 25 tons, owing 
to the swelling of the river, and lowness of the 
banks, as before mentioned j but the following 
tables show the expence of wooden aquasducts 
for canals under five tons. • 



/ 
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Tables showing the Prices of Wooden 
Aquceducts for Small Canals: 

J 

J 

hty For, crossing a river - 150 feet broad, such 
as the Forth at Drip Bridge. 



I <"\ 



1 Ton. ^e. 275 of oak. £. 1 37 of fin- 



2 

1 


325 


162 


S i 


350 , ; 


176 


4 


400 


200 


5 


450 


225 



I. 



2flS^, Fcwr a river 60 feet broad, such as the 

vi Forth at Frew Bridge. 

» . ■ * 

1 Ton. ag. 110 of oak. ^g. 55 of firr. 

2 130 65 

3 140 70 
4' 160 80 
5 180 90 

Sdij/Ty For a river 50 feet broad, such as the Forth 

at Cardross Bridge. 

1 Ton. £. 47 of oak. ^6.24 of firr. 

2 55 28 

3 59 30 

4 134 67 

5 150 75 
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4Mi^,^pr a bum 20 feet broad, such as Touch, 
Gargunnock, or Boquhan burns. 





1 Tdn. 


^6,27 of oak. a6. 14 of firr. 




2 


32 16 




. s- 


36 18 




4 


40 20 




5 


45 23 


1 

1 

1 


SiAlyy 


For a smaller bum 12 feet bro 


i 
I 


1 Ton. 


^eaeofoak. £. 8 of firr 


1 


2 


20 10 




8 


22 11 




4 


24 12 




5 


28 14 



6Mi^, For a rivtdet only six feet broad. 

1 Ton. £. 6 of oak. £. 3 of firr. 

2 7 3 10s. 

3 7 10s. 3 15s. 

4 8 4 

5 9 4 10s. 



From Stirling to Gartmore, in a straight line, is 
about 17 miles, and from Stirling to Callander 
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ia 16 xnilesi and the arms to the £oaI and Ikae 
works other four miles. In all 37 miles. ' 

No«r I kav^e marked in a separate eolumn, the 
expence of cmting 37 miles of canals of the va- 
rious sizes given. For inland navigation, the 
smaller the si^^ the better. The di£^ence of ex^ 
pence is inconceivable. Th« difference of expe- 
dition is likewise very great, and nearly in the 
folk)wai3g ra^os : 

W tons and under, three rmles per hour. 
From 10 to 50 two miles per hour. 
From 50 to 100 one ^ mile per hour. 
Above 100 one i mile per hour. 

In cutting small canals, any person of ordinary 
sagacity can judge of die subsoil by occidar in- 
spection only ; whereas if we are to dip so deep 
as eight, 10, and 12 feet, there is not a possi- 
bility of knowing, a priori^ the suhstrataa. They 
may turn out to be moss, quick sands, or rock, 
all which are unforeseen, and at the same time 
very great articles of expence, independent of 
embankments, puddles, &c. 

Some men will pretend to amuse the public 
with what they call probabilities. But it is these 
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probabilities d^ have ruined ma^y a fine esta&t* 
When die great canal '^^'^^ ^^rst planned^ the esti^ 
mated expence was to be only £. 70,000, but the 
mosses y quicf^sandsy rocks ^ embankments^ puddks^ and 
aquaductSy swelled the real exptnct to no less thaa 
k. SOOjOOO^ a siun equal to £. 600,000 of our 
present money. The canal only admits vessds 
of 80 tons, so that transhipping is still necessary. 
The one-fourth part of this sum would at present 
finish a canal from Stirling to Dumbarton for ves- 
sels of 300 tons, because there would be few or 
no extra-works. L. 600,000 would cut 27^272 
miles of a canal for boats of one ton, 

A fine toll road, capable of admitting 15 or 18 
cwt. on a single cart, if made entirely new, would 
cost as follows : 

To metaling 16 feet broad, 16 inches deep in 
the centre, sloping on each side to 12 inches deep, 
will take five carts of metal for each running ell, 
or 8800 carts per mile, at Is. per cart at the quar- 
ry, of whinstone, - - - L. 440 

« 
To carriage of do. one and a half mile. Is. per 

cart (and more in proportion to the distance) 440 



mmmm^n 



L.880 



' - - - r ' ♦ 

¥xc\\ysi^e a£^ forming bridges^ tutjL 

mfs^ sidc-^raifis^ fences^ ' value of land. ^'^ 

27,272 miles of such a road for die article of 
metaling only ^ would costL. 23,999,360^ or nearly 
'24' millions Sterling. This is exactly 40 timeis 
the expence of the small canal fdr one ton. On 
the road, a horse will draw only one ton. On 
'the cah^!,* a ^horse will draw 30 tons. So that the 
superiority of the caiial' ov^r the road, in point of ' 
exjpence and draught taken together, is as 1200 to 
one ! ! ! , . 

This is an object not only of local, but like- 
wise of national importance. There is not a coun- 
ty in Scotland but where one or two such canals 
could be made ; for when the boat is only a ton 
weight, it can be conveyed from an inferior^ to a 
superior or more elevated canal, by four different 
ways. Ij-/, It can be drawn on a machine with 
four small wheels by horses, up a rising ground 
* on a rail- way, rising at the rate of one foot in 14, 
or one foot in 2(X 2^%, It can be pulled up by 
a water wheel on the same rail-way. Sdlt/^ It can 
be pulled up by a counter vessel or tub filled with 
water, placed also on four wheels and run down 
a parallel rail-way, so that the superior weight of* 
the water b ticket or tub will pull up the boat. 



J 
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Athfg/y If jWatJer is j4entifTjV|^ the bc^itcai^t^drawi* 
againsft a gentle stream^. ^njiing from the superior 
to the inferior canal.. Jn all these . ca8?6, where 
jjjtorses are applied, two-horses will be necessary to 
draw up a ton. If the rise be 50 feet, the length 
of the pull will not exceed 2000 feet, being some- 
thing more than one-third of a mile, so that for 
the whole rise to Callander, which is aSout 200 
feet, the whole draught, even at the gende rise of 
one foot in' 40, would bftly be ohe ajid a half 
mile, a mere nothing. Lockage would never do. 
-It would be very expen$iv6 and exceedingly tedi- 
%us. ' When loaded bdattis^ were cbmirig down the 
declivity, thsy would; nm either on tha rail-way; 
or along th6 stream without ?iny pull; * 



. •''' 



Such a method^ wovild answer finely for die 
Goodie, where the stream is full attd constant, 
evenin suninier, and tocli Catiierine could'suj^ly 
a full stream from Oallsulder to Downe. / 



/ V 



If a new channel were made for the Devon, tfie 
stream would run so gently, that no lockgige at 
all would be necessary, and the knd gained 
would pay the expence o the new cut. 

If small canals were thus made for conducting 
heavy articles, the proper articles for roads wouM 
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be cattle, td and from the iiiairkets, cdadhes, &c.' 
riding horses, and. all light goods not fit for the 
canal. The roads wotild therefore need few re- 
pairs, and the canals would carry metal to them 
for a mere triffle. 



Lines of the Forth and Teath Canab. 



This branch of our f ejxMt is a subject pf con- 
siderable difficulty. To acc<Miixnodateevery person 
equally is impossible. Ij*/, The mpist centrical 
line must b^ chosen. ^fy§ Rocky and iiregular 
ground must be avoided. Sdly^ We must en- 
deavour to keep clear of gentlemen's orths^s, 
gardens, and pleasure grounds. ^Afyf The lines 
must coinmimicate with the dde^^way, and also 
with the various coal and lime works^ SfAly^ It 
would be desirable to communicate with the town 
of Stirling, and the villages ih the back country. 
Lastly^ In all the lines we must have in view a 
regular and abundant supply of watjert 
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PoHh Cdndt 

I have marked out a line from Fallin to Stir- 
ling, with an arm to Baftnockburn coal works j 
from, Stirling to Craignease, from thence all along 
the Jevel carse below the parks of Gargunnock^ 
Leckie, and Boquhan, so far as Garden. At Gar- 
den, a sweep must be made round by Gardross 
Bridge, to avoid the high narrow ridge of land 
that jets in from Garden House to the bridge* 
From Cardross Bridge, the level carse will carrj- 
the canal either to Auchintroig or Gartmore, 
where it may terminate, or be continued by , 
Bolattbog to Loch Lomond. Another arm will 
be necessary to Murray's hall and Swallow hall 
lime works* 

in all this stretch there vnll be scarcely any 
extra-cutting, or any embankments ; on the con- 
trary, the ground to be cut, being carse clay, may 
be raised into embankments on each side, as it h 
dug out, and thus save one third part of the ek- 
pence of cutting, besides take up less land, 'a& 
will be more evident from an eye draught of such 
embankments that will be made out. And kicki- 
ly, the whole of this line keeps free of orchards, 
gardens^ plantations, and pleasvire grounds, and 
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it will run along a stretch of fence below Leckie 
and Boquhan parks, and scarcely make a diagon- 
al line in any one field. 

I examined minutely the grounds from Gar- 
den to Loch Lomond, by Bolattbog, and find the 
canal can be carried near Buchly vie, from thence 
along the gentle rise on . the south bank of 
Auchintroig glen, till it reach the Bog ; and after 
passing the Bog, it can be carried on the same 
'summit level, by Balfimning, so far as Auldwhirr 
fridge, where there are two interrviptions. 1//, 
a gravelly ridge to be cut through, and ^dly^ a 
deep glen to cross. From thence the summit 
level proceeds by the north side of Drymeji town, 
and from thence near the kirk of Buchanan, from 
whence it gradually falls down to Loch Lomond, 
at the fine port of Balamaha. 

In the whole of this stretch from Bannock- 
burn coal works to Loch Lomond, there is no in- 
terruption whatever, excepting the gravelly ridge 
at Auldwhirr Bridge. But it will not be very 
difficult to cut, and for a small canal the glen 
can be crossed by a wooden aquaeduct at little 
expence. And from Buchlyvie east-ward, the 
canal maybe carried so high as to overcome 
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the ridge at Garden, where it will lock down to 
the level carse on the east side. 

This line will open a communication between 
Stirling and Gargunnock, Kippen, Buchlyvie, and 
Drymen, and also with Mr CasseFs distillery, and 
an arm on the same summit, level widi Bolattbog, 
can be carried to Balfron and Fintry, for the mere 
expence of cutting, and a few small tunnels only^ 

The Enrick could be straighted by a new 
channel, as the banks are not high and the ground 
soft J and were the canal to proceed by Gart- 
ness, an arm could be carried from thence, through 
die beautiful fertile valley of Strathblanefcr very 
little expence, except the cutting. These arms 
would carry coal and lime into the bosom of one 
of the richest spots in die kingdom, the banks of 
Blane and Enrick And it may be here remark- 
ed, that from Bolatt summit level, the loaded 
boats could be run down the declivity to Gart- 
ness on a rail-way, and the empty boasts drawn 
up the liill in return. 

Again, the river Forth has a variety of shallow- 
fords opposite Meiklewood, Gargunnock, and 
Leckie, over which wooden bridges are placed 
in the summer season, when the water is low j 
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aod, as the canal will pass within a very short 
space of these fords, all the north side of the river 
can have easy access to the canal, during the 
whole summer months, by these wooden badges, 
and at all seasons by their flat boats, with which 
they at present navigate the riven 

Again, an arm could cross the Forth at Frew 
Bridge, by a wooden aquaeduct and unite with 
the Goodie, above the Goodie mill ; from whence 
the Goodie itself would conduct the boats to 
Monteath Loch. 

From Frew Bridge to the mill of Goodie, is 
about a mile and a half only, and this arm will 
carry- coal and lime to the heart of the fine dis- 
strict of Monteath, and be of very great advantage 
to the village of Thornhill, and Monteadi Loch 
will be an inexhaustible supply of water to the 
whole canal, and its several arms eastward. 

From Monteath Loch, this arm can be carried 
to Loch Ard without interruption, so as to bring 
down the Aberfoil limestone. 

About a century ago, the Earl of Monteath was 
in use to send down his limestone with the high 
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floods of the river Forth. His Lordship's plan 

was this : He erected a dam-head at die east end 

of Loch Ard, (the remains whereof are still vis- 

sible) and after loading his boats, opened the 

sluices, and sent the boats down with the stream. 

The same thing can be done still, at very little 
expence ; and draw-kilns erected at Gartmore, 

Cardross, Frew, Leckie, &c. and the fine lime- 
stone burnt with the coal from the low country. 



Teath canal 

We formerly mentioned, that the river Teath is 
navigable for about a mile above its confluence 
with the Forth. The dead water terminates in a 
deep hole opposite Stanners, at which place the 
river makes a considerable sweep. The canal 
might therefore commence at this place, in which 
case, the Bannockbum coal behoved to be carried 
down to Fallin, and brought from thence by the 
tideway to Craigforth Cruives ; and the Murray's 
hall and Swallow hall lime would have to be car- 
ried down into the Upper Forth by a set of locks 
near the mouth of Tough bum, from whence the 
boats would pass along the river Forth by Drip 
Bridge till the confluence of the two rivers, and 
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lirom thence to the termination of the dead wafer 
df the Teath already mentioned. 

This communication with the Forth at Tough 
burn, would give the farmers near its banks an. 
opportunity of using the river if they pleased. 

However, as formerly mentioned, the bringing 
both canals to communicate with the town of 
Stirling, would be an important object. The 
Teath canal could come off at Raploch, and pro- 
ceed along the side of the road toBlairDrummond. 

A third mode of conducting the Teath canal, 
would be to cross the Forth near Tough burn. 
At this place, and all along by the sweep of Cam- 
busdrenny, the river is very deep, so that to 
form an aquaeduct, would be next to impossible.. 
A set of locks on each side of the river, would 
therefore be necessary. 

At the back of Craigforth Rock, near the south 
point, there is a large rock in the middle of the 
river, which nearly divides the stream into two 
equal parts. At this place a wooden aquaeduct 
could be placed, and the Teath canal cross there. 
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In any of these various ways, advantages and 
disadvantages will appear. By Drip is the direct 
way to the coal. By Cambusdrenny is the 
direct way to the lime. By Craigforth Crvdves 
shortens the cutdng. But on the other hand, 
the lockage at Cambusdrenny, and the lockage at 
Fallin, and at Craigforth Cruives, and the termi- 
nation of the dead water in the Teath, would be 
very considerable, and the towing-path along the 
riverj for the reasons formerly mentioned, ought, 
if possible, to be avpided. By the tide-way, or by 
locking down to the Forth at Tough burn, would 
be tedious ; whereas from Bannockburn, by Stir- 
ling and Drip Bridge, would have no impedi- 
ment whatever, and is unquestionably, for a 
small canal, to be preferred. 

After arriving at Blair Drummond, there are 
three ways of conducting it. 1//, Along the 
road by Blair Drummond Smithy, so far as Wat- 
son. 2^/^, Along the east side of the house oc- 
cupied by Blair Drummond factor, and from 
thence along the old bed of the river Teath, which 
sweeps round by Ashmill burn, till it join the 
Teath at Downe Casde, where there is a dam 
called the Castle hole, and which would be an 
excellent, bason for boats to Downe. 3d/y^ From 
the factor's house, it can be carried directly 
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through the wood of Daira, in almost a straight 
line to the Castle hole already mentioned. 

From Downe Bridge^ the canal should be con- 
ducted through the farm of Watson in a south- 
west direction, or along the Gartincaber road, un- 
till it rise to a simimit level with Callander Bridge, 
and this rise should not be sudden but gradual, 
for the. reasons above mentioned. 

« 

The reasons for continuing the Callander sum- 
mit level so far eastward, are these : 1/f, The 
banks of Teath are very irregular and totally tm- 
fit for conducting a canal, ^iy^ Sir John M. 
Murray's beautiful park, mansion house. Garden, 
&c. lye along the river side. 

For these reasons, I began the level at Callan- 
der Bridge, on the south-side, where there is a 
natural hollow, or pass, commencing a little a- 
bove the Bridge and running down by the south- 
side of Callander Manse, from whence die level 
continues without the smallest interruption, so far 
as Greenock Glen, over which an aquaeduct would 
be necessary, but for a small canal, a wooden 
aquaeduct would be but triffling. 
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^ From GrcenoiS: Glen, the level continued 
through Wester ^d Easter Terries. I have seldom 
seen a more irregvdar piece of ground than the 
Torries. They are a continuation of an immense 
multitude of small round mounds, like so many 
hay cocks, and form one of the most romantic 
scenes in the kingdom." Though, at a small ex- 
pence, they cduM be ortiamented into the finest 
pieces of pleasure grodads, or made - arable, or 
covered with verdure, they are just as the flood 
left them, and now' covered widi short black 
heatk ' 



. < ' 



iucHly however, for our purposfe, none of these 
moimds interfere with our fevel. By making 
some sweeps, they are easily avoided ; nor is the 
soil unfavourable for excavation or aquatic works, 
at least for a small canal, (for I do not pretend to 
penetrate into the bowels of the earth, and to say 
what metals may be 10 or 12 feet deep*) 



Near the east end of the Torries, I foimd a 
considerable bog or moss, surrounded on all sides 
with high banks, except a narrow opening at one 
end, which at a small expence could be formed 
into a large bason. 
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{tnUes p^ DonaJI4 McQueen's hqu^e, ';ui4>1^9^ 
{laenxjp all thp way tijl bey^^d Wat^twt, froro 
wheiic^ iixi ari» c^. b^ can^^rtoujad |3y Ga^t^-^ 
ijaber, towaqrds: Thi^mJulL « . : i 
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lick park, andj on th^f j^^k of t i^can^)) c^^of 
the finest sro^df ^r^ tl^i J^i^dc^. ^asir b^^fQ^toed 
Wit3& lite stvi^ d«tg 4Hi^ aad^tlH% tj^ \fill b^ 
a tfoWhigF-paih^ ai>d inatead.Qf 'payii® t^ 440 
per piile fpr carriage of metal, tjie canal will 
bring the metal to the road, either from Rap^ 
lock or Callander rock3, at a trifle^ No .pad'- 
^/r^ will be necessary, no extra-cuttings few emr 
bapkmentSjjjaid only one aquseduct in the whole 
j^tretch frq:pa CaJJa^der to Drip. 

The nwdiside of Teath is totally unfit for a 
canal. It is irregular, rocky, and full of gravel 
and quicksands ; and there are three considerable 
burns to pasjS,.:yiz: Keky, Callichat, and Annat, or 
Cambus, These burns are rough and impetuous, 
and would require strong \v'Prks., P\it: access 
can bo had to the canal from the north^ide,^^ as 
the Teath is fordable at many places^ in tJ>e sum- 
mer season. 



H§ 



'I¥om Callander, a canal can proceed on the 
feouth side of the rit-er, till it Cross the water of 
Strathgai-tney near Kilmahog; from whence it 
can proceed along the west side df the Teatli till 
it join Loch Lubnaic. Leny 6ide is altogether 
unfit for a navigation. It is rocky, nigged , and ir- 
regular; but, at the same time, one of the grandest 
scenes in nature. No traveller approaches the 
wood and pass of Leny, without wonder and ad- 
miratioui The stupenduous mountains, the huge 
shapeless rocks, this roar of the cattaract, the fine 
chequered woodi, and the deep narrovs^ passj 
through which the traveller is conducted, excite 
a mixture of sublime reverential awe and solemn 
joy, at the prospect of these wonderful works of 
nature^ 

-Loch Lubnaic is a natural navigation of five 
miles. From the north end of the loch, the 
rivfer is in general dead water, so far as the king's 
house, and continues the same, west through thef 
beautiful vale of Balquhidder, and could very 
easily be made fit for small boatSi 

From the king's houscf, to Locheam-head, is 
only three miles, and to the eye would seem no^ 
great rise, owing to the vast height of the sur- 
rounding mountains.' 
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A canal of any magnitude would therdFore 
never pay beyond Downe ; but a small canal, for 
boats under five tons, even to Locheam-head 
would be profitable, but for one ton, would yield 
immense returns. These small boats cOuld be 
dragged up the rising grounds like carts, while 
all the way, excepting a few short distances, the 
carriage would be on water. 



Junction of the Teath and Goodie. 

The only other line of water carriage we have 
to mention, is the junction of the rivers Teath and 
Goodie. We formerly hinted at this subject ; 
and indeed, it is, by far, the easiest, as well as 
cheapest, line of communication with the back 
country. 1j/, It is the shortest, ^dlt/y There 
will be little land to cut. Sdlt/^ There will be no 
aquaeducts, and very few tunnels, ^thly^ It will 
encourage the clearing away of those extensive 
mosses that cover this side of the Forth. Stkly^ 
It will have a constant supply of water from the 
Goodie ; knd, lastly^ It will cut up few enclosures, 
and no pleasure groimds. 
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From the deep water in the Teath, opposite 
Black dub to the mill of Goodie, in a straig^ 
line, is about six miles. The canal should join 
the Goodie a little above the mill, from whence 
the Goodie itself can easily b6 made a canal to 
the loch* 

From Loch Monteadi, the canal could cross to 
the Forth on the north-side of Gartrennich, and 
proceed to Bolatt, and from thence to Loch Lo- 
mond, 

From this line of canal three arms would be 
necessary. The first directly through the moss 
to the river Forth, opposite Meiklewood or Gar- 
gunnock estates, where the lands on the south; 
side could be accommodated at one of the Fords. 
The second arm shoidd come from the mill of 
Goodie to the Bridge of Frew, The third arm 
should come from the east end of Flanders Hill, 
and cross the Forth at Faraway, about a mile be- 
low Cardross Bridge; from whence it could pro- 
ceed to Garden and Buchlyvie. 

This line of canal would remove the navigation 
from Stirling and Bannockbum coal, and Muir- 
ray's Hall and Swallow hall lime on the east, and 



IroQGk tke ;villages of ©argimijock and Xippen on 
WB west. ' 

« 

But the lands of Oargunnock parish, tod all 
towards Stirling, as well as the opposite lands, oh 
the north side of Forth, being so near to the coal 
and lime, the :water carriage to thfem would not 
be so importaot. It is the parish of Kippen, and 
beyond it, and tihte parish of Downe, and "beyond 
it, that would be the great gainers. Now, the 
arm to Frew Bridge, would bring the north canal 
to within a few yards of where the south canal 
wpuld b*ve parsed, and the north line woxdd.be. 
A greitt saving in respect, of the Downe and Callan-. 
der caxial. For the Downe branch ojuld come 
ofl^ either at Breeryland's Farm* .and proceed by 
Blair Drummond^ in the directions formerly 
mentioned ; or, it may come off a mile farther 
West, and rise by the west side of Blair Drum- 
tnond Garden, and proceed from thence to the 
summit level of Callander Bridge, formerly men-^ 
lioned. 

This line Would be the best way of bringing 
Up the Devon coal, by the canal from Menstry 
tfeun to Craigforth Danii'* pointed out by Mr 
Watt; and when a proper supply of coal was pro- 



fmnes. condd bev buntt^ wherever it ndg^ stiitf 
tiiie. diptirktpf^ oir etsuzb fknnier rmghti dnfi^ an<}: 
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^ Agiafiiii 'tfife nordi Met)f (fiiisd* cbmcl'coinnterice 
at StarK^^, afird' proteexl to^He Drip; frfcrit whence 
it c6ulii^ Bfe Tiirfed dif ecteJjf idirougfi. the mosses^ 
in a stratight^line tx) Mairife ^of Gardross, "where vt 
might cross the Forth, and proceed below Buch- 
ly vie, to Bolatt and Loch Xbmond, By going 
through the mosses the purchase of land would 
bfe sav6ii,*^& ^fe e»c«8 would only tbst the cleaai 
ing away, which can Tje dbke for L. 40 per acre, 
whereas the improved land is worth from L, 110 
to L. 150 per acre. 

Thus have I endeavoured to point out the va- 
rious modes of obtaining a communication by 
water, with these back countries. In doing so, 
me subject necessarily consumed great time. I 
have brought into view the advantages, and dis- 
advantages, of each mode. It is a subject of 
great intricacy, and much can be said for and' 
against every one of the schemes. Indeed^ Thave 
no doubt, that it may ultimately come to a vote 
pf the proprietors. 



■ If thejc&aal be on a kiige scale, xlbetii^mat:-' 
ter is more djdfficulty because fewer ailBscaa.be 
a£R)rded. > ^ But if a smail canal is adppted purely 
for inland navigation^ then it is a matter of in- 
difierence whether the general canal proceed on 
the north or the south side. <^ the Forth, because 
the various arms that can be afibrded to be sent 
off from the main lin^ will bring Ae water cai^ 
riage to every centrical point of the disjtricts. 
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Estimate of the Expence of the Forth 

Canal. 
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1st, KIPPEN LINE. 

F'rom Bannockbum, the canal may be carried 
almost in a straight line to Craigs of Stirling, and 
round by Stirling Bridge^ and* from thence to 
Auchintroig as formerly mentioned* The length 
of this canal, including an arm to Murray's hall 
lime works, so far as the level kerse goes, wiU be 
about 17 miles* 
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In this stretch, there will be five aquseducts, iH 
ttlnn'eis, 13 draw-bridges, and 12 feet of lockage. 



Tolls on this Canal 

The 1st toll should be at the commencement, 
below Bannocfcbum, so as to comprehend the 
coals to the town of Stirling. 

The 2d toll should be at Stirling Bridge. 

The 3d toll at Gargunnocfc. 

The last toll near Garden. 



1st Toll at Bannocfcbunl. 
To 1200 carts coals to the town of Stirling, at > 
three pence per cart - -- --^L. 150 
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2d Toll at Stirling Bridge. 
To 33324 carts coals at threepence - L, 416 
To 34219 chalders lime at sixpence - 855 



L. 1271 



3d Toll at Gargunnock. 
To 27888 carts coals at threepence - L. 348 
To 27780 chalders linae at sixpence - 694 

L.1042 



4th Toll at Garden. 
To 18720 carts coals at threepence - L. 234 

To 17580 chalders lime at sixpence - 439 

^ ........ 

L.673 
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ABSTRACT. 

Bannockbum toll - - - L.150 

Stirling Bridge 1271 

Gargunnock - _ _ _ _ - 1042 

Garden - - - 673 

L.3136 
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Besides the tolls &n all the various other com- 
mio^tieB, jSarmfirly-eoiamerated, and die increased 
produce of the lands, the addition of liioss and 
waste lands, when cleared and «n|»:oved, the in- 
oeeased trade, and consequent increase of carriage. 



Plan for raising Funds to execute the 

Work. 

* 

The whole stock may be divided into shares 
of L.^, L.30, or jL.50 each ; aiad the proprietors, 
farmers, and inhabitants, may be classed into 
three districts, 1st, Gargunnock district. 2d, Kip- 
pen district. 3d, The district of Buchlyvie, and 
to the west-ward. 



t 



PROPRIETORS. 
To 6439 acres in the first district, at 5s. per 

acre - . . . ^g. 1609 

To 10200 acres in the second district, 

at 7s. 6d. per acre - - 3825 

To 17580 acres in the third district, at 

10s. per acre ^ . - 8790 

jg. 14224 
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FARMERS. 

To 64 Fanners in the first district, at '£.10 
each - - - £,640 

To 102 Fanners in the second district, 

at £.20 each - - . 2040 

To 175 Farmers in the third district, 

atd^SO. each - - 5250 
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£.1930 



To 453 heads of other families in first district, 
at 10s. each 5^.276 

To 575 heads of other families in secoild 
district, at 15s. each - - 430 

To 1200. heads of other families in third 
district, at 20s. each - - 1200 



£. 1906 



ABSTRACT.' 
Proprietors ------- c€.14224 

Farmers --^--- -- - 7930 

r 

Carry over - - 22154 



Brought over - £. 22154 

Other families 1906 

Mr Cassels of Kippen (supposed) - 500 
20 Inferior Traders, L.100 each - - 2000 
SO ditto ditto 46.50 each - - 2500 

L. 29060 



Estimate of the Expence of a Canal 
from Cambusdrenny to Doume. 
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In die whole o£ this line, there are no aqux*- 
ducts nor tnnnels necessary; nor eii^^la^s^ts 
riOT extra cuttiag. 

« 

The Downe canal may commence opposite 
Blaekdub, as formerly mentioned, which will 
make k two miles shorter, and also save the draw- 
bridges for Blair Drummond and Cambusdrenny 
roads. But it will have three small tunnels, and 
to purchase the bank of Forfh from Caijibvis- 
drenny, for a towing-path, which overbalances 
the saving. 

Tolls on this Canal. 

The first toll must be at the locks at Cambus- 
drenny, and the second toll at Blair Drummond^ 
But as there will be a toll at Stirling Bridge, the 
Cambusdrenny dues can be levied at Stirling 
Bridge toll, 

1st Toll. 
To 1980 carts coals, at threepence per cart £.^5 
To 2000 chalders lime at sixpence per chalder 50 

Carry over - £.15 
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Brotrght over - L. 75 
.To 17100 carts coals for the second district, 

at threepence per cart - ^ - - 214 
To 22153 chalders lime for the second dis- 
trict, at sixpence per chalder - 554. 



L-843 



2d Toll at Blair Drummond. 
To 17100 carts coals at threepence - L. 214 
To 22153 chalders lime at sixpence - 254 



L.768 



ABSTRACT. 
Stirling Bridge Toll - - - L. 843 
Blair Drunmiond Toll . . ^ 768 



L. 1611 



Plan for raising Funds to execute the 

Work. 

The inhabitants of this district may be put in- 
to two classes ; 1st, The Drip district. 2d5 The 
Downe district. 
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PROPRIETORS. 
To 2000 acres in first district, at 5s. per acre L.500 
To 22153 acres in second district, at 

7s. 6d- per acre _ _ _ 8307 



L. 8807 



FARMERS. 
To 20 Farmers in first district at L. 10 each L.200 
To 221 Farmers in second district, at 

L.20each - - 4420 



L.4620 



To 145 Families in first district, at 10s. each L.72 
To 1204 Families in second district, at 

15s. each - - 903 



L.975 



ABSTRACT. 

Proprietors * • L.8807 

Farmers . * ^ 4620 

Other Families , ^ ." - 975 
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L. 14402 



IS 



Estimate of the Expence of a Canal 
from Downs to Callander, 



Toll on this CaiuzL 

The toll should be placed at Torry, at the dia^ 

tance of sis miles ircan the other One. 
To 9600 carts coals at threepence - L.120 
To 8000 chalders lime at sixpence - 200 
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Funds for this CanaL 

To 8000 acres at 7s. 6<i each - L,S00O 
To 80 farmers at L.20 each - 1600 

To 720 heads of families at 2fOs. each - 720 
To 30 trading persons at L.^20 each - 600 



L*5920 



Estimate of the Expence of a Canal he- 
tween the River Teath and Loch Mon^ 
teath. 



It must be observed, as a preliminary remark, 
that there are two ways of coming from Bannock 
burn. 1//, By a cut to Fallin. From thence a- 
long the tide-way of the Forth to the Cniives of 
Craigfonh, and from thence to the tennixxation of 
the dead water of the Teath. 

Or, 2dli/y The canal may be carried directly 
fr(5m Bannock burn, by Stirling [to Drip, and 
from thence, along the Blair Drummond road. 
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8o far as Ochtertyre, and from the turn of the 
road there to the mill of Goodie, and from thence 
to Loch Monteath. 

By the first way there are three miles less cut- 
ting than by the other way, and this opens a 
commimication with the tide-way at two import- 
tant points, viz : At Fallin, where there is an ex* 
cellent Quay for shipping the Bannock burn 
and Greenyards Coal, and at the Teath where 
communication might be opened with the Devon. 
But the navigation the first way would be more 
tedious with small boats especially, but, besides, a 
towing-path along the Forth would have to be 
purchased, an idea of the expence whereof was 
formerly given, and instead of 30 feet of lock- 
age at Fallin, 10 feet of lockage at Craigforth 
Cruives, and 25 feet of lockage in rising from 
the Teath to the summit of the Kerse at Black- 
dub, being in whole 65 feet, we could easily cross 
th^ Forth at Drip Bridge by a wooden aquaeduct, 
for small boats of fire tons and under. 

1.- 

It is not for me tx\ determine which of these 
modes is the best. iTJie subject must undergo a 
deliberate discussion. I only state simple facts 
by way of illustration. 
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Cut from Ba-Burn to PalUn, 
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Towing-path from Fallin tx> Blackdub, 13 miles 
by the Hnks^ 42 acres stt L.80 per acre L.3360^ 
whereas by Stirling would only be 4^ miles, an4 
the road woul4 be the tpwing-patl^ 



Phm TeM to Loek Mmibalk. 



On the west side of Loch Monteath, a graTelly 
bank bounds that side of the loch. This bank 
runs between the loch and Gartreanlch bog, and 
is 12 feet higher ^xan the loch at low water, and 
744 feet broad. Gartrennich bog is a ilat moss, 
easily convertible into a canal. The bog is of n« 
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Talne, «Dfd'#ot;k>Q|;v It tenti^tas fo die west 
end in a fine rich haugh, that bounds the water 
of F(Mth below Gartmore. 

In examixiing tMs district, it at bnce occurred 
to me, diat a comfnimication could be formed at 
this place, between the Forth and Loch Monteath; 
and the canal carried from the Forth to Loch Lo- 
mond by Bolatt. This . line would avoid all the^ 
bums that lye between Kelly Water and Card-' 
rpss Bridge. 



An arm could be carried from Gartrennich 
bog to the Forth above Gartmore Bridge, to bring 
down the Aberfoil lime-6ton«» 
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Canal from Bannock Bum to Loch 
Monteathy by Drip Bridge. 
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LOWER FORTH. 
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X HE Lower Forth, or Tideway, when viewed 
from Stirling Casde, is one of die most beautiful 
objects in the world. Its windings are altogether 
imparalleled, and the fine rich country through 
which they pass, bounded on the north by the 
green verdant Hills of Ochill, and adorned with 
fine thriving plantations, and with elegant man- 
sion-houses, villas, and hospitable dwellings of 
all descriptions, while the intricate circles of the 
Forth are constantly crowded with vessels to and 
from Stirling, the scene is rendered exceedingly 
delightful and interesting. 



m 

To destroy these beautiJpul windings of the ri^ 
ver, were the scheme practicable, would be sacri-^ 
ficing one of the wonders of the world, and the 
admiration oSf fei^y ltMiigeV<r 

Th^ Tidewi^y oonimcixqes*at Graigfordh Qruives^ 
fixym whence to Kildean, I found various depths 
of from three to seven ^eet, low water, that is 
when the tide is away. From three to four feet, 
neap tides, and from seven to eight feet, spring 
tides, flow over this low water ; so that boats, 
drawing six feet water* taji navigate this stretch 
of the river at all times, and during spring tides, 
it will carry vessels drawing ten feet water ; and 
were the shallow places, which are only two, and 
not very long, cleared and deepened, a depth of 
nine feet of neap tides, cdrrying 100 tons, and a 
'depth of 13 *feet of spring tides, carrying 300 
fotis, would be obtained, 

Kildean Ford is 100 yards long, and seems to 
edrisist of toud and gravel, easily removeabb*' 
ITie fall in the river is about six inches. 

\ 

From Kildean Ford t» Stirling Bridge is deep 
water, gex^erally from six to eight feet when the 
tide is away, except at one place opposite the east 
end of West Haugh farm, where there is a shal- 
Jqw of only two feet at low water* 



Below Stirling Bridge die riyor is very ^p, 
so far as Sherrifi^nmrl^nds Fal:d« I foiipd at 
low water from 10 to ISfpfit^ fewepi; a* short ^pacQ 
opposite the Sliip Haugh housPi» wh^P tJi^Q isi 
only seven and eight feet of low water* 

Sheriff-muirlands Ford consists of lai'ge stones 
and gravel, and is about 200 yards long! But on 
the side next Queen's Haugh tlie river.caii be very 
easily deepened, as I .sh^^iU aftepvards propose* 
The river here falls five' inches. 

From this ford to Abby of Gariibtlskemieth^ 
is from 10 to 18 feet of low water. 

* « . - . • 

. At thp Abbey^ the^re is a shallow of from iiv4 
to seven feet low water. The shallow is liot 
long, and the bottom soft and easily removed. 
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Frprn this shallow there is deep water to the 
shore of Stirling, at least eight feet of low wat^r. 

The Town Ford commences at the shore, an^ 
continues a long way round, till nearly opposite 
Mr Reoch's house. It consists of gravel and 
large stones, and is a very dangerous ford, and 
not easily cleatedr But on the «ide next the Hood, 
a cut can be nlade, as shall afterwards- be men- 
tioned. The river falls here about one foot* 
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From the Town Ford to the Abbey Ford, I 
found in general only three and four feet !ow 
water. There are indeed one or two deep holes, 
but these are quite short. 

The Abbey Ford is 500 yards long, and very 
shallow at low water, so much so, that in the 
summer season, a person can walk across and 
not wet their feet The ford seems to consist of 
large stones and gravel ; but it is very doubtful 
whether there may not be rock below. The river 
falls here three feet seven indies. 



From the Abbey Ford, round Borrow-meadow, 
is deep water, 4n general 10 feet, so far as the 
Sow Ford. 

The Sow Ford lyes opposite the point of Mr 
Robertson*s Haugh. It is about 200 yards long, 
arid consists of some loose stones aiid gravel, 
mixed with slike, and is easily removed. Jit this 
ford, I found from two to three feet of. low water, 
and very little declivity of surface. 

Below this ford, the water is deep, so far as the 
Manor Ford. . * 
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The Manor Ford is about 300 yards long bn 
the south side, but on the north side,' the ford 
runs down the river about 600 yards* The gravel 
deposited by the Mandr Pow hasr raised the bed 
of the riv^r on the north side very much, so that 
the current of the river is thrown to the south side; 
where a cut can be made, as I shall' afterwards 
mention, • The river fails here about two feet 
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From Manor Ford to Fallin, the river, at low 

. . . . » 

water, is very deep ; but from Fallin to Bandeath 
Ford, it is shallow, 

Bandeath Ford consists of gravel and loose 
stones, ffiat kfe easily removeable. 
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From Bandeath to Alloa, along the north stream 
is deep wafer, but on the south stream, there is a 
rumUiiig 'ford of large stones, called the Thro^k 
Ford,' veiy dangerous. The two^ streams are 
occasiop^ by two islands foraied in the middle 
of the river,* which divide the riVer in two. 
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Summary List of the Fords. 

From the foregoing description of die fords 
of the Tideway, it is evident, tliat the rise of the 
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tides over the fotds is greater towards Alloa, and 

less towards Graigfortk Cndves. 

« _ ■ , 

Th« rise is as follows t 

Neaps. %^ng tides« 



l^dean tord 


Sffeet 


7ifeet. 


Slieriffinuiflands Ford - 


-•4 


8 


Town Ford 


H 


8^. 


Abbey Ford 


5i 


9i 


Sow and M&not Ford^ - 


'8 


12 


BeloW to Alloa 


10 

• 


14 



Narrow Necks of land along the 

Tideway. 

The excessive crookedness of the *Ildeway has 
formed a number of narrow necks of land, at 
soine of which the river almost meets. To let 
through the wAok water of the river at these necks, 
would no doubt shorten the navigation, but this 
would destroy the beautiful windings, and ruin 
the valuable fisheries. Nor would this improve 
the navigation. At present the river can be na- 
vigated with all winds, whereas, were the river 
shortened, vessels could only come up with an 
east, aiid go down with a west, wind. 



But a %aitrow cm tliiRDu^ the xiedlaB9isq>t9iK>lQt 
only a portion of the water pass, while dae mam 
current continues its present channel, would fa- 
cilitate the navigation, and at the same time pre- 
serve the fisheries. The narrowest necks are at 
Queen s Ha%l\, Hood, and Black Gi^nge. There 
are a variety of other necks, particularly at West 
Grange, where there is a high bank on the west 
aide below Sheriffinuirlands Ford, but the east 
side of the neck is worn low by the Ruthery Po^. 
Another narrow neck is at Robertson's Haugl^ 
and Borrow-meadow. There is also a narrow high 
ridgt of land at Taylor town, below which there 
is a fine level haugh, boimded on the south by 
Bannockburn water, and on the same level with 
Jbigh water mark. Another neck of land is at the 
Rind Farm. In the present condition of the ri- 
ver, boats drawing more than six feet water can 
only pass over the fords at very high tides, and 
the large stones lying in the river renders the 
navigation exceedingly dangerous. To obtain IS 
or IS feet water, neap tides, and 16 or 17 feet, 
spring tides, so far as Stirling, would certainly be 
an object of considerable importance to that town. 
I have therefore beenat great pains in collecting; 
the several facts regarding this part of the riyeiTt 
and shall now proceed to apply these f »ctx| in 
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pointing o\tt the vaiioiis modes of improving the 
navigation 
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Deepening the Fords 

/ 

s 

In order to obtain 12 feet water at all times^, 
the fords will have to be deepened as follows. 

Neap tide. Depth waated. To be dug out. 

Kildean Ford - Sifeet. 12feet. Sifeet- 
Sheriffmuirlands Ford 4 
Town Ford - 4y 
Abbey Ford - 5^ 

Sow and Manor Ford 8 

» 

As these several fords have a fall, as was for- 
merly remarked, and as the above depths of tides 
are at the head of each ford, the depth of the cuts 
will be less at the tails of the fords than at the 
heads. 



12 


8 


12 


'74- 


12 


6i 


12 


4 



To deepen the fords, the whole breadth of the 
river, even if no rock was met with, would be a 
mo$t enormous expence, the river being upwards 
of 300 feet broad at Stirling Bridge, and broader 
dowtxward 
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Jbridg^T So thzt when the tide was away, the 
river would be a running stream, like what is 
above Alloa, excepting 'at the deep holes, near 
Queen's Haugh. 

To avoid any such consequence, a water lock 
must be placed on the cut at Abbey Ford, to pre- 
vent the water running off 

I therefore propose, that cuts of about 24 feet 
.broad' be made, along the south edge of die river 
at the Manor Ford, along the north edge of the 
river at Slow Ford, along the west edge of the riv* 
er at Abbey Ford, and along the east edge of the 
river at the Town Ford, along the south edge of 
the river at SherifEnuirlands Ford, and along the 
east ed";c of the river at Kildean Ford. 

- At each of these fords, .except Klidean Ford, 
th«re is a narrow neck of land, by cutting through 
which, the fords may be avoided^ Thus, Queen's 
Haugh ueck avoids. Slberiffmuirlands Ford, Hood 
neck avoids tlie Town Ford, Borrow Meadow 
neck avoids the Abbey Ford, and Taylor Town 
neck avoids Manor Ford. 

V 

If the ford be equally easily cut through as the 
neck of land, the ford ought to be preferred, 
becaxise cutting the neck c£- land interferes with 
m 
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private property. If, on the other hand, the neck 
be narrow and the sweep and ford considerable^ 
then the neck of land should be cut through. 
Thus, the necks of Queen's Haugh and Hood are 
narrow and low, and they avoid two large fords, 
and two long sweeps of the river. Borrow 
Meadow neck is broader, but then it avoids a 
great ford and a great sweep. West Grange, 
opening by the Ruthery Pow, would avoid two 
large fords and several shallows, and several miles 
of river, but the breadth is great The breadth 
of the Laigh Haugh, at Taylor Town, is also con- 
siderable ; and as the Manor Ford will not require 
a deep cut, it is unquestionably more adviseable 
to cut the ford. Besides, by the Taylor Town cut, 
theVe would be litde distance saved. 

In order to keep off the water while the ford 
is cutting, I propose to collect all the loose stones 
in the fords, and with these to buUd a dike along 
the edge of the intended cut. A strong wooden 
boxing, placed at each end of the ford, fi:om the 
edge of the river to this dike, will inclose an oblong 
square, where the cut is to be made. A sluice at 
the tail of the ford will let off the tide water, 
which must be shut when the tide is away, and 
the workmen set on to cut the ford. The wooden 
l^oxing must be finished as the boxing of the 
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pillars of bridges, and a man of skill in such 
works informed me, it would cost 10s. per square 
yard, and 2s. 6d. per yard for placing and remov- 
ing. It would require to be placed obliquely at 
about an angle of 25 degrees, to throw off the 
current easily ; and the breadth of the course 
between the water edge and the dike, being about 
50 feet, the length of the frame at each end would 
thus be 75 feet, which would be 150 feet in the 
two ends, and at two yards deep would come to 
100 square yai'ds, which, at 10s. per yard, would 
be £.50j and placing and removing at 2s. 6d. per 
yard, would be £.12: 10s. for each ford. 

In the Abbey Ford, the river falls 87 feet, 
whereby the depth of the cut, at the upper end, 
would be 67 feet, and at the lowet* end, 27 feet. 
The medium depth 4 feet. The medium depth of 
the cuts in the Sow and Manor Fords, would only 
be two feet. There would therefore be 6000 cubic 
^lls to dig out of Abbey Ford, which, at Is. per ell, 
would be ^300, and there would be "SOOO cubic 
ells to dig out of Sow and Mandr Fords, which, at 
Is. per ell, would be 56. 150. 

With regard to the Town and Sheriffinuirlands 
Fords, the former is a long ford, and the cuts 
in each of these fords would require to be 7 J 
feet deep, so diat the cutting these fords would be 
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expensive. Now tlie twa ncicks of land at Hood 
and Queen's Haugh are quite narrow and low'^ 
especially at the Mood, which last ought to be 
adopted instead of cutting the ford, but there is 
not so much dijSerence as to the other ford. Indeed 
Sherifiinuirlands Ford can be cut cheaper than the 
neck of land, as will be more evident front the 
following comaparative statement of the two. 
The Town Ford is upwards of 600 yards long. 
There would therefore be 18000 cubic yards to 
dig out of it, which, at Is. per yard, would come 
to j6.900. Erecting the wooden boxing, £12: lOs. 
building i dike to keep off the water, ^£168, ii\ 
all, £10SO: 10s, The Hood neck of land is only 
87 ells broad, and level with high water, whereby, 
a cut 24 feet wide at bottom, slopiiig 1 i to one. 
foot each side, would be 4872 cubic ells, which, 
at Is. per ell, would be only £24:3^ 

SherifiGnuirlands Ford is 200 yards long, and 
the cut 7i feet deep. There would therefore be 
6000 cubic ells to dig out of it, which, at H^ 
would be ^300. Placing the boxing, ^12 : 10s. 
Buildmg a dike to keep off the water, L56. In ally 
L368 : 10s. The Queen's Haugh neck of land 
is 70 ells broad, and ten feet high above high 
water mark, whereby the cut would be 91800 cubic 
ells, which, at Is. per ell, woufld be L490, besides^ 
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a draw bridge to the farm house, Ll56, in all, 
t.640. 
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open a navigation trom Alloa to Stirling 
for veseels of 300 tons^ would therefore 
s follows* 



Statement of the Expence from Alloa 

to Stirling Shore. 

I ■ • 

To building a water dike on the Manor sand Saw . 
Fords, three feet high, 500 ells long, being » 
14 roods, at ^.10 per rood, - ' - ^*140 ' ; 
To building a water dike on the Abbey- 
Ford -. - - - - 140 . 
To the wooden boxing - - -. 50 
To erecting the wooden boxing at each > 

ford^>e.l2 lOe. each - - 37 10 

To deepening. Manor and Sow Fords - 150 
To ditto Abbey Fcrrd * - 300 
To making a cut through the Hood ^ ^tiS 



£.1060 10 

Thus, for a mere triffle^ Stirling can be made 
a foreigit port J which I really consider" a great 
discovery. 
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When I first set about this work, I examined 
all that had been written on the subject by Gol- 
bome, Smeaton, and Watt. 1 found in their re- 
ports nothing at all to the purpose. Loose con- 
jectures, the result of eye surveys. None of them 
descended to particulars, and consequently their 
conjectures could afibrd no solid data to build 
upon. 

I therefore proceeded to enquire for myself. 
I held conversations widi aU the long experienced 
fishers and skippers, who were acquainted widi 
die river, but none of them knew all the necces- 
sary facts, I then sounded the whole tide-way, 
and measured the loops and necks of land, with 
the various heights of the water banks, and the* 
falls of the several fords, and the rise of the tides 
over- them ; and from these facts, I formed my 
calculations. If any errors may have happened, 
they were not intended ; and as this report is 
made chiefly with a view to rouse a spirit of en- ' 
quiry, I hope every reader will communicate such 
observations as may occur to him. The rates for 
executing the various works, I marked down at 
the highest that were given me. I have made no 
allowance for rock. If any should be foui^d in. 
the fords, the value pf the stones will help to pay 
the expence. 
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I do not think it necessary to enter into a con- 
jectural calculation of the probable advantages 
to be derived from such an improvement of the 
navigation. To make Stirling a foreign port 
would certainly encourage trade, and save much 
land carriage. The articles of wood and iron a- 
lone, would save £.500 annually, which would 
be the interest of ten times the expence. If the 
town of Stirling were to erect a new harbour 
and quay for heavy vessels below the Bridge, the 
Cow Park would few to grear advantage. 

The present quay, at the shore, answers lime 
boats very well, but unless the whole breadth of 
the river were deepened seven feet, and a new 
quay built conform to that depth, heavy vessek 
could never lye there, whereas, all the way frqm 
Stirling Bridge round Queen's Haugh, is an im- 
mense natural bason, where a multitude of heavy 
vessels could lye with the greatest ease. It 
would have 13 feet water, neap ddes, and 17 feet;, 
spring tides. 



Shortening the Navigation. 

To shorten the navigation, would no doubt be 
an object of importance, from Stirling Bridge 
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to Alloa by the river, is 14| miles, and from the 
shore of Stirling to Alloa is Hi- miles by the 
river, and oply six nailes in a straight line to both 
places. The Rind Loop occupies one and a half 
mile. Black Grange Loop, two and a quarter miles; 
Borrow-meadowLoop, one and three-fourths milej 
Hood Loop, a half mile. In all seven and a half 
miles^ So that were these loops cut ofi^ the navi- 
gation would only be six miles to the shore, and 
seven and a half miles to the Bridge. However 
the cutting through Borrow-meadow, Black- 
Grange, and Rind Loops, would cost upwards of 
^•8K)00, besides the loss of the fishings, which 
the land gained would scarcely compensate. 



Effect of these improvements on th£ 

Fishings. 

From the fbi^egping description of the river, i; 
is evident, that the several fords operate like so 
many dam-rheads, in penning up the low water of 
the riven If the fords were cut through, these dams 
of water would be let off Thus, four feet low wa- 
ter, would t?^ run oflr the' deep water h^ty^een the 
Manor and Abbey Ford; seven and a half feet low 
water would be run off between Abbey Ford and 
jStirling Bridge, -and eight feet water above the 
bridge* 
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. It Woidd not do to straight . the river, or evfeii 
to alter the channel almost at any pUcef.. The. 
town of Stirling's fishings are worth ^.1400 an- 
nually, and though the whole stretch of river was 
made land, it would only b6 276 acres, which^ 
though good land, would, at £.5 peir acre^ yield 
only L.1380 of rent But what would it take to 
make the river bed arable ? 



Canal heloiv Stifling. 

From the easy method of rendering the tide- 
Way one of the best navigations in the kingdom^ 
I consider it almost imnecessary to enter at all 
upon the scheme of an Entire new canal. 

There are various points where the canal might 
commence* From Alloa would be seven miles, 

• • • 

widi three large aquaeducts, besides a variety of 

* 

tunnels and draw-bridges. From Throsk would 
be four and a half miles, with two large aquae- 
ducts, besides tunnels and draw-bridges. From 
Fallin would be three miles, with the same num- 
ber of aquaeducts, tunnels, and draw-bridges; and 
from Taylor Town, would be two miles, with no 
aquaeducts, and only two tunnels, and one draw-, 
bridge. In this last direction, the whole canal 
would be within the territory of the burgh of 
iStirlingrf h 



In all the directions the lockage yrwdd Ike d^ 
fame, viz : 30 feet 
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Beside a bason at Stirling, and a towing^pathj 
^/oA ajmual repairs necessary for the canal, and ai 









The river is a natural bason. No repairs would 
be necessary, nor any drag, and instead of 13 feet 
water, the river would have 17 feet water every 
spring tide 



Conclusion. 

Thus, have I endeavoured to throw together a 
few thoughts on a subject of great intricacy and 
importance. And in doing so, I must ofier an 
appology for being sq long in finishing my re- 
port But a variety of circumstances combined 
to retard my progress. 1//, I had to correspond 
with the various noblemen and gentlemen inters 
ested, in order to know how far they approved 
pf such an undertaking. 2^^, I had to travel 
the various lines of communication, oyer and over 
again, that I might ascertain the directions that, 
appeared most proper. 3^^, I had to converse 
with a variety of men of practical knowledge on 
the various particulars that the subject embraced. 
4/^/y, I had to examine the statistical account of 
the parishes, and converse with the farmers and 
other inhabitants, and with the managers of the 
coal and lime works, so as to ascertain the popu- 
lation, arable acres, and all the other various par-* 
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oculars <that compose the several tables o£the jre- 
port Lastly y I had to examine and measure the 
rivers and necks of land, and the loops, and tp 
take the levels along the various lines of the ca- 
nals, and their arms ; all which took up much 
more time than couW possibly be imagined. 

The svibscriptiori, moreover, went on so slow- 
ly, that I had once resolved to drop it altogether. 
But as the measure seemed to meet general ap- 
probation, and having collected a considerable 
mass of materials, and above all, fully convinced 
in my owti mind of the great advantages that 
would inevitably result from the measure ; and 
that sooner or later it would succeed, I resolved 
to go on. I have paid no regard to individuals. 
The general advantage in all n>y remarks has 
been my constant aim. These remarks I submit, 
with great deference, to the consideration of those 
interested in the issue. The subject is well 
worthy a serious discussion; and if my feeble 
efforts shall tend to promote enquiry, my object 
is obtained, convinced that the more the subject 
is enquired into, the utility of the measure will 
tjie more conspicuously appear. 
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